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QUALITY ASSURANCE UNIT SUMMARY

The objective of the Quality Assurance Unit Is to monitor the conduct and reporting of noncllnlcal
laboratory studies. This study has been performed under Good Laboratory Practices regulations (FDA,
21 CFR, Part 58 - Good Laboratory Practice for Noncllnlcal Laboratory Studies) and In accordance to
standard operating procedures and a standard protocol. The Quality Assurance Unit maintains copies
of study protocols and standard operating procedures and has Inspected this study on the dates listed
below. Studies are Inspected at time Intervals to assure the quality and Integrity of the study.

Phase Inspected:

Challenge
Final Report

Date

05 Oct2019

31 Get 2019

Study Director

05 Oct2019

31 Oct2019

Management

31 Oct2019

31 Get 2019

The findings of these Inspections have been reported to management and the Study Director.

Quality Assurance Auditor: ^J(X^
Erika Chatt

2019.11.04

15:38:59

-06'00'

GOOD LABORATORY PRACTICES STATEMENT

The study referenced In this report was conducted In compliance with U.S. Food and Drug Administration
Good Laboratory Practice (GLP) regulations set forth In 21 CFR part 58.

The studies not performed by or under the direction of WuXI AppTec are exempt from this Good
Laboratory Practice Statement and include characterization and stability of the test compound(s)/test
article.

Study Director:

Digitally signed by Kelly
Hire

Date: 2019.11.0416:07:30

-06'00'

Professional Personnel Involved:

Mike McGrew, MS
Les Schalm, MS

Sarah Steinmetz, BA
Brianna Akre, BA
Kelly Hire. MS

Vice President of Operations
Sr. Director, Client Experience & Sample Receipt /
Preparation Operations
Director of Study Operations
Associate Director of In Life Services

Senior Study Director
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PURPOSE: This test was designed to evaluate the allergenic potential or sensitizing capacity of a test
article. This test was used as a procedure for the screening of contact allergens in guinea pigs and
extrapolating the results to humans, but does not establish the actual risk of sensitization in humans.

TEST FACILITY: WuXi AppTec
2540 Executive Drive

St. Paul. MN 55120

DATE SAMPLE RECEIVED: 19 Aug 2019. 03 Sep 2019
STUDY INITIATION DATE: 28 Aug 2019
STUDY COMPLETION DATE: 04 Nov 2019

TEST ARTICLE INFORMATION

NLI#: 1211579

Sterilization Method: EC

Physical State: Liquid
Expiration Date: 11/09/2019
Storage Conditions: Room Temperature
Intended Use/Application: unknown
Physical Description: According to the Sponsor, the test article consisted of a light

yellow liquid.

CHARACTERIZATION

The Sponsor was responsible for all test article characterization data as specified in the GLP
regulations. The identity, strength, stability, purity, and chemical composition of the test article were
solely the responsibility of the Sponsor. The Sponsor was responsible for supplying to the testing
laboratory results of these determinations and any others that may have directly impacted the testing
performed by the testing laboratory, prior to initiation of testing. Furthermore, it was the responsibility
of the Sponsor to ensure that the test article submitted for testing was representative of the final product
that was subjected to materials characterization. Any special requirements for handling or storage
were arranged in advance of receipt and the test article was received in good condition.

SAFETY

Appropriate routine safety procedures were followed in handling the test article, unless more cautious
procedures were specified by the Sponsor. All applicable WuXi AppTec safety policies and procedures
were observed during the performance of the test.

SAMPLE STORAGE

Upon receipt by the Sample Receiving Department, the test samples were placed in a designated,
controlled access storage area ensuring proper temperature conditions. Test and control article
storage areas are designed to preclude the possibility of mix-ups. contamination, deterioration or
damage. The samples remained in the storage area until retrieved by the technician for sample
preparation and/or testing.

EXPERIMENTAL DESIGN

Experimental Summary
In selecting materials for human contact it is important to ensure that the material will not stimulate the
immune system to produce an allergic reaction. If applicable, the test material was screened for
irritation prior to conducting the main test by patching the test article in different concentrations to
three guinea pigs. This study is based upon the procedures described in ISO 10993-10:2010 Biological
Evaluation of Medical Devices. Part 10-Tests for Irritation and Skin Sensitization. pp. 23-25. U.S. EPA
- Office of Prevention. Pesticides and Toxic Substances. (OPPTS). Health Effects Test Guidelines.
OPPTS 870.2600 Skin Sensitization.

Eleven test guinea pigs were patched with the test article and six guinea pigs were patched with the
negative control blank. The bandages and patches were removed after 6 hours + 30 minutes of
exposure. After a 24 hour rest period, each site was observed on each animal for erythema and edema.
This procedure was repeated three times per week for three weeks, for a total of nine applications.
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Following a two-week rest period, the animals were topically patched with the appropriate test article
on the test animals and the control on the control animals. The patches were removed after 6 hours ±
30 minutes of exposure. The dermal patch sites were observed for erythema and edema 24 ± 2 and
48 + 2 hours after patch removal. Each animal was assessed for a sensitization response based upon
the dermal scores. The test results were based upon incidence and severity of the sensitization
reaction.

Justification for Selection of the Test System
The albino guinea pig has historically been used in skin sensitization tests and is generally accepted
as the most appropriate animal model for human allergic contact dermatitis. The guidelines have no
alternative, non-animal methods.

Institutional Animal Care and Use Committee (lACUC)
The protocol and any amendments or procedures involving the care or use of animals on this study
were reviewed and approved by WuXi AppTec's lACUC prior to the initiation of such procedures.

lACUC Protocol I Effective Date: 98-01H / March, 2019.

PROTOCOL AMENDMENTS/DEVIATIONS

Amendment 1

Section 18.0 of the protocol was updated to state that the "test and comparison or control devices" will
be retained, for compliance with 21 CFR 58, section 58.105. There was no impact to the study or the
scientific interpretation of the data.

Deviations

There were no deviations that occurred during the course of this study.

IDENTIFICATION OF THE TEST SYSTEM

Species/Strain: All of the animals used in this study were albino guinea pig (Cav/a porcellus), Hartley
strain, specific pathogen free (SPF).

Source: Animals were obtained from Robinson Services, Inc., a previously approved vendor of
commercial laboratory animals.

Sex: Animals used were male.

Body Weight Range: All animals weighed within 300 - 500 grams upon assignment to the test and
were within the required range for the test.

Age: All animals were young adults at the start of the study.

Number: This test used 17 guinea pigs.

Animal Identification: Cage cards were labeled and individual animals were identified per WuXi
AppTec SOP-01093.

HUSBANDRY

Receipt: Animals were received according to WuXi AppTec SOP-01084. Each animal was examined
for signs of disease and injury. The animals were acclimated for a minimum of five days under the
same conditions as the actual test.

Housing: Animals were housed in solid bottom plastic cages with contact bedding and up to two
guinea pigs per cage. Housing density complied with NIH and AAALAC International standards. The
test and negative control animals were housed separately.
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Environment: The environmental conditions in the animal rooms were maintained according to WuXi
AppTec SOP-01074. The temperature and photoperiod met the AAALAC International
recommendations for this species. The laboratory and animal rooms were maintained as limited-
access facilities.

Feed: Animals were supplied with certified commercial guinea pig feed, ad libitum. No known
contaminants present in the feed were expected to interfere with the test results.

Water: Animals were supplied potable water from the St. Paul municipal water supply, ad libitum. No
known contaminants present in the water were expected to interfere with the tests results.

Termination: Animals were euthanized by CO2 asphyxiation following completion of this test.

TEST MATERIAL PREPARATION

The test article was dosed neat. 0.4 mL of the test article was applied on a blank Hill Top Chamber®
for each animal in the test group.

Negative Controi Preparation
0.4 mL of 0.9% Normal Saline was applied on one blank Hill Top Chamber® for each animal in the
negative control group.

Selection of Animals

Animals were randomly placed in cages upon receipt and were placed on study as available. Animals
considered unsuitable due to poor health or outlying body weight were excluded from the study.

Animal Preparation
The application sites were prepared by removing a 5 cm x 7 cm area of fur with an electric clipper. The
left flank of the animals was shaved on Days 0, 1,3, 5, 8, 10, 12, 15, and 17. The right flank was
shaved for the challenge on Day 31.

TEST ARTICLE ADMINISTRATION

Inductions / Topical Application: 0.4mL of the test article was applied to a blank Hill Top Chamber®,
and then placed on the left flank site of the test group animals. Similarly, 0.4 ml of 0.9% Normal Saline
was applied to each Blank Hill Top Chamber®, and then applied to the negative control animals. The
animals were wrapped with an elastic bandage and hypoallergenic tape. The bandaging and patches
were removed after 6 hours ± 30 minutes of exposure. At 24 ± 2 hours after removal of the topical
application, the sites were assessed for erythema and edema using the grading scale given in Table
1. This procedure was repeated three times per week for three weeks for a total of nine inductions.

Challenge Patch / Topical Application: The challenge procedure was initiated on the eleven test
animals and the six negative control animals 14 days after completion of the topical induction
phases. 0.4 mL of the test article was applied to each blank Hill Top Chamber®, and then applied to
the fur clipped right flank of the test animals. In addition, 0.4 mL of Normal Saline was applied to each
blank Hill Top Chamber®, then applied to the fur clipped right flank of each negative control animal. The
bandaging and patches were removed after 6 hours ± 30 minutes of exposure. At 24 ± 2 and 48 ± 2
hours after removal of the topical application the sites were assessed for erythema and edema using
the grading scale given in Table 1.

EVALUATION CRITERIA

Main Test: Individual animal challenge scores of'T or greater in the test group generally indicate
sensitization, provided scores of less than 'T are observed on the negative control animals. If scores
of'T or greater are noted on the negative control animals, then the reactions of the test animals which
exceed the most severe negative control reaction are presumed to be due to sensitization. Background
or artifactual reactions from fur clipping or patch edge were not considered as evidence of sensitization.
An effect interpreted as "irritation" is generally observed at 24 hours, but diminishes thereafter. Closed
patches typically show maximal sensitization response 48 hours after patch removal in test conditions.
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The test results are interpreted based upon incidence and severity of the sensitization reaction. The
incidence is defined as the percentage of animals exhibiting a sensitization reaction at each challenge
time point (24 and 48 hours). The severity will be calculated as follows: The sum of the challenge
scores will be divided by the total number of animals in a given group at each challenge time point
(24 and 48 hours). In the final analysis of data, consideration will be given to the overall patterns,
intensity, duration, and character of reactions of the test as compared with the control conditions.

ASSAY VALIDITY

Final evaluation of the validity of the assay and test article results was based upon the evaluation criteria
listed above and scientific judgment.

METHOD FOR CONTROL OF BIAS: Not applicable.

DATA ANALYSIS

The severity was calculated as follows: The sum of the challenge scores was divided by the total
number of animals in a given group at each challenge time point (24 and 48 hours). The incidence was
defined as the percentage of animals exhibiting a sensitization reaction at each challenge time point
(24 and 48 hours).

STATISTICAL METHODS: None used.

RECORD RETENTION

An exact copy of the original final report and all raw data pertinent to this study will be stored by WuXi
AppTec. It was the responsibility of the Sponsor to retain a sample of the test article.

OBSERVATIONS AND SCORING

During the inductions, each site on each animal was observed for erythema and edema 24 ± 2 hours
after patch removal. To assess for irritation, each site was gently wiped with 70% isopropyl alcohol on
a gauze sponge and scored according to the scoring system in Table 1.

The day following challenge exposure and prior to each scoring period, each site was wiped gently with
a 70% isopropyl alcohol soaked gauze sponge. The challenge sites were observed for irritation and
sensitization reaction, as indicated by erythema and edema. Daily challenge observation scores were
recorded 24 ± 2 and 48 ± 2 hours after patch removal in accordance with the classification system for
skin reactions in Table 1. Daily animal health observations were recorded throughout the study period.

Table 1: Dermal Observation Scoring

1  Patch test reaction Grading scaie

No visible change 0

Discrete or patchy erythema 1

Moderate and confluent erythema 2

Intense erythema and swelling 3

Note: Erythema is defined as redness and edema is defined as a sweiling at the chaiienge
site. Any other adverse changes at the skin sites were recorded and reported.

COMPLIANCE

Animal Welfare

WuXi AppTec maintains the Association for Assessment and Accreditation of Laboratory Animal Care
(AAALAC) International accreditation. All applicable portions of this study conformed to the foilowing
regulations and guidelines regarding animal care and welfare:

■  NIH guidelines as reported in the "Guide for the Care and Use of Laboratory Animals," National
Research Council of the National Academies, eighth edition, 2011;

■  (OLAW), "Public Heaith Service Policy on Humane Care and Use of Laboratory Animals,"
Health Research Extension Act of 1985 (Pubiic Law 99-158), Revised 2015;
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■  USDA, Department of Agriculture, Animal and Plant Health Inspection Service, 9 CFR, Parts
1, 2, and 3, Animal Welfare, Final Rule, Revised 2013; and

■  WuXi AppTec Policy on Humane Care.

International Standards

This study was also in compliance with the following intemational standard:

ISO 10993-10:2010. Biological Evaluation of Medical Devices, Part 10: Tests for Irritation and
Skin Sensitization. pp. 18-26.

TEST ARTICLE DISPOSITION: It is the responsibility of WuXi AppTec to retain a reserve sample from
each batch of test and comparison or control articles for a period of seven years from the study
completion per the Code of Federal Regulations (CFR). Part 58, section 58.105. At the end of the
period, the samples will be dispositioned as requested by the Sponsor on the Test Request Form for
this study. The Sponsor is responsible for any retention activities that may be required beyond seven
years as per section 58.195 of the CFR.

RESULTS

Clinical Observations: None of the animals in the study showed abnormal clinical signs during the
test period.

Main Test Dermal Observations

Induction phase: The dermal responses to the repeated patching of the test article during the
induction phase are indicated in Table 2. There was no irritation observed on the test article and
control blank animals during the induction phase. None of the negative control animals were
observed with a response at anytime point, indicating a 0% incidence.

Table 2: Induction Dermal Observations 24 Hours After Unwrapping

Animal #
Patch 1

Score

Patch 2

Score

Patch 3

Score

Patch 4

Score

Patch 5

Score

Patch 6

Score

Patch 7

Score

Patch 8

Score

Patch 9

Score

Test Group

8360 0 0 0 0 0 0 0 0 0

8361 0 0 0 0 0 0 0 0 0

8362 0 0 0 0 0 0 0 0 0

8363 0 0 0 0 0 0 0 0 0

8364 0 0 0 0 0 0 0 0 0

8365 0 0 0 0 0 0 0 0 0

8366 0 0 0 0 0 0 0 0 0

8367 0 0 0 0 0 0 0 0 0

8368 0 0 0 0 0 0 0 0 0

8369 0 0 0 0 0 0 0 0 0

8370 0 0 0 0 0 0 0 0 0

Negative Control Group

8354 0 0 0 0 0 0 0 0 0

8355 0 0 0 0 0 0 0 0 0

8356 0 0 0 0 0 0 0 0 0

8357 0 0 0 0 0 0 0 0 0

8358 0 0 0 0 0 0 0 0 0

8359 0 0 0 0 0 0 0 0 0

Challenge Phase: None of the test animals challenged with the test article were observed with a
sensitization response at any time point, indicating a 0% incidence. The severity was calculated as '0'
at each time point. See Table 3 for individual animal scores.
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Animal # 24 Hours Score 48 Hours Score

Test Group

8360 0 0

8361 0 0

8362 0 0

8363 0 0

8364 0 0

8365 0 0

8366 0 0

8367 0 0

8368 0 0

8369 0 0

8370 0 0

Total of Scores 0 0

Severity (Total/11) 0/11 0/11

Incidence % 0% 0%

Negative Control Group

8354 0 0

8355 0 0

8356 0 0

8357 0 0

8358 0 0

8359 0 0

Total of Scores 0 0

Severity (Total/6) 0/6 0/6

Incidence % 0% 0%

Positive Controi: A positive control was completed on 13 Jui 2019 (See Table 4 for individual animal
scores). WuXi AppTec completes positive controls at least every 6 months as required per ISO
guidelines. The methods for the positive controi assay are performed similar to the Experimental
Summary above with animals from Robinson Services, Inc., except that for the induction phases, the
animals were patched once a week for three weeks instead of three times per week for three weeks.
For the induction phases, 0.3% dinitrochiorobenzene (DNCB), a known sensitizer, in ethanoi is used.
For the challenge phase, 0.15% DNCB in acetone is used. The negative controi animals are exposed
to the appropriate vehicle (acetone is used for the challenge and ethanoi is used for the Inductions I, II
and III) only.

At the 24-hour and 48- hour scoring periods, ail animals in the test group were observed with erythema
ranging from discrete or patchy erythema to moderate and confluent erythema (scores of '1' and '2')
when challenged with 0.15% w/v mixture of DNCB in acetone. This represented a sensitization
incidence of 91 % and a severity of 0.9 at the 24-hour scoring period and 100% incidence and a severity
of 1.5 at the 48-hour scoring period (Table 4).

By contrast, none of the animals in the negative controi group were observed with erythema at either
the 24-hour or 48-hour scoring periods, representing 0% incidence and 0.0 severity. Therefore, ail
reactions in the positive control test group are considered to be sensitization reactions. Based on the
results obtained, this test methodology demonstrated dermal sensitization in guinea pigs using DNCB,
a known sensitizer.
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